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VESSEL HARVESING RETRACTOR WITH ELECTROS URQICAL PLUNGER 

5 FIELD OF THE INVENTION 

The present invention relates generally to 
vessel harvesting and in particular to an improvement over 
existing endoscopic vessel harvesting techniques and 
devices . 

10 BACKGROUND OF THE INVENTION 

Endoscopic harvesting of. vessels is well known 
in the surgical field and has been the subject of a great 
deal of recent technological advancement. Typically, the 
harvesting of vessels is performed so that the vessels can 
15 then be used for procedures such as Cardio Artery Bypass 
Grafting (CABG) . In this procedure the saphenous veins of 
the legs are harvested for subsequent use in the CABG 
surgery. 

Devices and methods for such vessel harvesting 
20 are well known and have been described in numerous 

publications including U.S. Patent No. 5,667,480 issued 
September 16, 1997 and U.S. Patent No. 5,722,934 issued 
March 3, 1998 to Knight et al, both of which are 
incorporated herein by their reference. The (devices and 
25 methods of these patents are briefly described below. 

In the traditional harvesting devices, there is 
provided a hollow shaft connected to a concave headpiece 
located at the distal end of the shaft which provides a 
workspace. An endoscope is typically inserted in the 
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shaft so that the surgeon may view workspace. The leading 
edge of the headpiece is used for dissecting the vessel 
from the surrounding tissue. The device may also have 
guide rails located on the underside of the device which 
5 allow for the entry of other devices such as dissectors, 
ligation tools, and cutting tools into the workspace. 

The traditional method for removal of a vessel 
section is as follows. Initially an incision is made and 
the vessel is located. Then, the vessel is dissected form 

10 the surrounding tissue using the leading edge of the 

headpiece of the device to separate the tissue from the 
vessel. At this time there is sufficient workspace 
created around the vessel so that other instruments can be 
inserted into the incision via the guide rails located on 

15 the underside of the device. These instruments include 
ligation tools for securing side branch vessels, a vessel 
dissector for performing a more complete dissection of the 
vessel, which is to be removed, and laproscopic scissors 
for the transection of both the side branch vessels and 

20 the vessel which is to be removed. 

Of the known devices and methods for removal of 
vessels there remains one constant problem. The problem 
is that to perform each an every one of the side branch 
ligation and transactions, extra tools must be inserted 

25 along the guide rails of the device through the original 
incision. Often times this means that to perform a single 
transection of a side branch vessel three tools must be 
inserted in succession into the body. The various tools 
include, a dissector to dissect the side branch from the 

30 surrounding tissue, a ligation tool to clamp the side 
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branch vessel and the vessel to be removed, and a cutting 
tool to perform the 1 transection. Additionally, the 
harvesting device remains in the body throughout the 
procedure . 

5 This requirement of inserting the tools in 

succession and exchanging one tool for another to perform 
each step of the operation requires extra time, this in 
turn can be a drain on the individual surgeons resources. 
Further, because of this increased amount of time, which 

10 the surgeon requires to perform the operation, the stress 
on the patient is increased. Minimization of patient 
stress is naturally a concern during any surgical 
procedure. Therefore, the elimination of some or all of 
the time extending tool exchanges would greatly benefit 

15 not only the patient but the surgeon as well. 

SUMMARY OF THE INVENTION 

The present invention is directed to solving the 
shortcomings of known vessel harvesting devices, by 
providing a superior vessel harvesting device, promoting 

20 efficient removal of vessels, and limiting the stress on 
patients. The objects of the present invention are the 
minimization of the tool exchanges, increased efficiency 
of operation, minimization of patient stress, and 
increased ease of the overall harvest operation. Further, 

25 the present invention pertains to a device having a means 
for capturing side branch vessels so that they may be 
ligated and transected. 

Accordingly a vessel harvesting device is 
provided. The endoscopic device comprises a shaft having 
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a lumen for insertion of an endoscope therethrough, a 
headpiece defining a workspace and disposed at a distal 
end of the shaft, a handle disposed at a proximal end of 
the shaft, a plunger disposed at the distal end of the 
5 shaft and movable between a retracted and extended 

position, wherein in the extended position the plunger 
interacts with at least a portion of the headpiece to 
capture a vessel there between, an actuation means for 
moving the plunger between the retracted and extended 
10 positions, and a ligation means for cauterizing the vessel 
captured between the plunger and the portion of the 
headpiece . 

The vessel harvesting device preferably 
comprises a transection means for transecting the 
15 cauterized vessel, wherein the portion of the headpiece 
comprises a hook projecting into the workspace . 

The headpiece preferably comprises side 
projections extending from an edge of the headpiece and 
projecting towards the plunger of the headpiece, the side 
20 projections facilitating the positioning of the vessel for 
capture . 

The ligation means preferably comprises the 
plunger having at least two electrodes of opposite 
polarity separated by at least one dielectric layer, the 
25 electrodes being energized with RF energy to cauterize the 
captured vessel. 

The transection means preferably comprises the 
plunger having an extendable knife separated from each of 
the at least two electrodes by a dielectric layer, wherein 
30 the at least two electrodes comprises a first and second 



(ETH-154 0CONT) 



-4- 



electrode and one of the first and second electrodes is a 
knife separated from the other electrode by at least one 
dielectric layer. 

The portion of the headpiece preferably 
5 comprises a slidable hook projecting into the workspace, 
movable from an extended to a retracted position, wherein 
the hook interacts with the plunger to capture the side 
branch when in the extended position. 

The vessel harvesting device further preferably 

10 comprises a control rod actuation means for moving the 
slidable hook between the extended and retracted 
positions, wherein the control rod actuation means 
comprises a flexible control rod operably connected to the 
slidable hook for sliding the slidable hook between the 

15 extended and retracted positions, the control rod having 
an extension stop which limits the travel of the slidable 
hook and also having a capturing means which prevents the 
slidable hook and the control rod from entering the 
workspace, and wherein the control rod is formed of a 

20 flexible material conforming to the shape of the headpiece 
while transitioning from the retracted to the extended 
position and maintaining its conformance with the 
headpiece when in the extended position. 

Also provided is a method of removing a vessel 

25 utilizing the above -described device. The method of 

harvesting a vessel comprising the steps of providing a 
vessel harvesting device comprising a shaft having a lumen 
for insertion of an endoscope therethrough, a transparent 
headpiece defining a workspace and disposed at a distal 

30 end of the shaft, a handle disposed at a proximal end of 
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the shaft, a plunger disposed at the distal end of the 
shaft and movable between a retracted and extended 
position, wherein in the extended position the plunger 
interacts with at least a portion of the headpiece to 
5 capture a vessel therebetween, an actuation means for 
moving the plunger between the retracted and extended 
positions, a ligation means for cauterizing the side 
branch, and a transection means for transecting the 
cauterized side branch, locating a vessel to be harvested, 

10 making an incision to expose the vessel, inserting the 
vessel harvesting device into the patient through the 
incision, dissecting the vessel from the surrounding 
tissue with the vessel harvesting device to expose a side 
branch of the vessel, actuating the plunger in the distal 

15 direction to capture the side branch between the plunger 
and the portion of the headpiece, applying RF energy to 
cauterize the captured side branch, transecting the 
cauterized side branch using the transection means, 
ligating and transecting the vessel, and removing the 

20 vessel . 

The step of ligating the side branch preferably 
comprises applying RF energy to the side branch using 
first and second electrodes, wherein the first and second 
electrodes are of different polarity and are housed in the 
25 plunger. 

The step of transecting the side branch 
preferably comprises extending a knife housed in the 
plunger towards the distal end of the device. 

The step of capturing preferably comprises 
30 placing the headpiece over the side branch and extending 
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the plunger in the distal direction to allow the side 
branch to be compressed between the plunger and the 
portion of the headpiece. 

The step of transecting the side branch 
5 preferably comprises advancing a knife housed in the lower 
jaw towards the distal end of the device subsequent to the 
ligation of the side branch vessel. 

The step of actuating preferably comprises 
extending a slidable hook in the distal direction prior to 
10 extension of the plunger. 

This use of the plunger and the ligation and 
transection means located therein limits the number of 
tools which must be inserted into the incision. Further, 
by having the ligation and transection means located in 
15 the plunger the procedure is more easily performed, and 

with a minimum of stress to the patient and in a decreased 
amount of time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates a perspective view of 
20 preferred implementation of an endoscopic vessel 
harvesting device of the present invention. 

Figure 2 illustrates an enlarged front view of 
the headpiece of the endoscopic vessel harvesting device 
of Figure 1 . 

25 Figure 3 illustrates an enlarged side view of 

the headpiece of the endoscopic harvesting device of 
Figure 1 
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Figure 4 illustrates an enlarged bottom view of 
the headpiece of the endoscopic harvesting device of 
Figure 1. 

Figure 5 illustrates an enlarged side view of a 
5 distal end of the headpiece for the endoscopic harvesting 
device of Figure 1 in which a plunger is being extended. 

Figure 6 illustrates an enlarged side view of a 
distal end of the headpiece for the endoscopic harvesting 
device of Figure 1 in which a knife is extended from the 
10 plunger. 

Figure 7 illustrates an enlarged view of a 
plunger with the knife retracted. 

Figure 8 illustrates an enlarged view of a 
plunger with the knife extended. 
15 Figure 9 illustrates a cross sectional view of 

the actuator and handle of the device of Figure 1. 

Figure 10 illustrates an enlarged front view of 
an alternative headpiece having a movable hook. 

Figure 11 illustrates an enlarged sectional side 
20 view of the headpiece of Figure 10 having the movable hook 
extended. 

Figure 12 illustrates an enlarged bottom view of 

Figure 11 . 

Figure 13 illustrates an enlarged side view of 
25 the headpiece of Figure 11 having the movable hook 
retracted. 

Figure 14 illustrates an enlarged side view of 
the actuator of Figure 1, showing the position of the 
components of the actuator when the plunger is retracted. 
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Figure 15 illustrates an enlarged side view of 
the actuator of Figure 1, showing the position of the 
components of the actuator when the plunger is extended. 

Figure 16 illustrates an enlarged side view of 
5 the actuator of Figure 1, showing the position of the 
components of the actuator when the knife is extended. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to Fig. 1, a preferred 
implementation of an endoscopic vessel harvesting device 

10 (EVH) for the removal of vessels from a body is 

illustrated therein, generally referred to by reference 
number 100. Specifically, the EVH 100 is often used for 
the removal of the saphenous vein from the leg of a 
patient undergoing a CABG operation. The embodiments 

15 discussed herein are directed to the removal of such 

saphenous veins, however, it should be noted that they are 
not limited to the removal of saphenous veins and could be 
utilized for the removal of any vessel from a patient. As 
described above, traditional procedures for removing the 

20 saphenous vein required the exchange of various tools 
multiple times for each side branch ligation and 
transection. 

Accordingly, the EVH 100 is provided to overcome 
the disadvantages of the prior art. The vessel harvesting 
25 device (EVH) 100 is comprised of a shaft 110, the shaft is 
used to house an endoscope 116 inserted therein. The 
shaft 110 is preferably formed of a medical grade 
material, such as stainless steel. 
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On the distal end 161 of the shaft 110 there is 
disposed a headpiece 112. The headpiece 112 is preferably 
formed of a medical grade transparent material such as # 
polycarbonate. The headpiece 112 is used for dissection 
5 of a vessel from the surrounding tissue. The headpiece 
112 defines a workspace 127, which can be viewed through 
an endoscope 116 inserted into the shaft 110 to which the 
headpiece 112 is attached. Referring now to Figures 2-4, 
on a distal end 161 of the headpiece 112 there is 

10 preferably located a hook 126. The hook 126 is angled 
toward the proximate end 151 of the EVH 100 . As will be 
discussed below, the hook 126 assists in the dissection of 
vessels and is used in the compression, ligation and 
transection of the dissected vessel. On the sides of the 

15 headpiece 112 there are extensions 130 which extend 

downward and towards the center of the device, as can be 
seen in Figure 4 . As will be discussed below, these 
extensions 130 assist in the dissection of vessels. 

Referring back to Figure 1, on a proximal end 

20 151 of the EVH 100 there is disposed a handle 114. The 
handle 114 is preferably formed of a thermoplastic. The 
handle is used to manipulate the EVH 100. The handle 114 
also preferably provides an insertion point for the 
endoscope and may house various controls. 

25 Referring to Figure 4 a plunger 118 is disposed 

on the distal end 161 of shaft 110 and is movable from a 
retracted position to an extended position within the 
workspace 127. The plunger 118 interacts with a portion 
of the headpiece 112. In a first variation the portion is 

30 an integrally formed hook 126. The plunger 118 is 
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extendable in the direction of hook 126, and this movement 
facilitates the capture of vessels between the plunger 118 
and the hook 126. 

The EVH 100 preferably comprises a ligation 
5 means. The ligation means is preferably located on the 
plunger 118 as shown in Figure 7. The ligation means is 
preferably a pair of electrodes 144 which can be energized 
with RF energy to cauterize a vessel captured between the 
plunger 118 and the hook 126. 

10 Additionally, the EVH 100 preferably comprises a 

transection means. The transection means is preferably 
housed in the plunger 118 as shown in Figure 8. The 
preferred transection means is a knife 140 housed between 
the electrodes 144. The knife 140 is used to cut a vessel 

15 captured between the plunger 118 and the hook 126 and 
cauterized by the electrodes 144. 

The plunger 118 is preferably formed of two 
electrodes 144 of opposite polarities, separated from one 
another by at least one insulator 142, as shown in Figure 

20 7. The electrodes are preferably formed of a medical 

grade stainless steel and are electrically connected to an 
RF generator as is known in the art. The electrodes are. 
energized by either controls (not shown) located in the 
handle 114, or by a foot pedal (also not shown) as is 

25 commonly used in the art , and shown in Figure 1 . As shown 
in Figure 7 it is preferable that a knife 140 is disposed 
between the two insulators 142, and the electrodes 144 are 
separated from the insulators 142 to isolate them from 
each other electrically and/or the knife 140. The knife 

30 140 is formed of a medical grade material, such as a 



(ETH-154 0CONT) 



-11- 



stainless steel hardened to maintain a sharp edge for the 
life of the device. The insulators 142 are preferable 
formed of a medical grade insulating material such as, but 
not limited to polycarbonate and polyethylene , in of a 
5 thickness in the range of about 1-2 mm. 

The electrodes are preferably offset from one 
another by the insulators 142 and the knife 14 0 a distance 
2.5mm. This minimizes the collateral damage done to the 
vessel and the surrounding tissue. 

10 In an alternative implementation of the 

invention the knife 140 can serve as an electrode of one 
polarity and the two electrodes 144 can serve as a single 
electrode of a second polarity. 

Referring now to Figure 9, the EVH 100 also 

15 includes an actuator 120 for the actuation of the plunger 
118. The actuator 120 is preferably disposed on the 
proximal end 151 of the shaft 110. The actuator 120 is 
comprised of a control knob 122, a biasing means 124, a 
carriage 125 (shown in figures 14-16), and a stop 132. 

20 The control knob 122 is connected to the plunger 118. The 
biasing means 124 may be a spring 124, as shown in figure 
9, and acts upon the stop 132 to return the control knob 
122 to a certain position. 

As shown in Figure 1, extending from the 

25 headpiece 112 to the actuator 12 0 and covering the shaft 
110 is a plastic sheath 111 formed preferably of a 
polycarbonate. Referring now to Figure 4 the sheath 111, 
as shown in figure 1, provides a housing for a slot 146 in 
which the plunger 118 is slidably housed, and may also 

30 provide a second slot (not shown) for a control rod 244, 
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when used with a slidable hook 226 configuration, as shown 
in Figure 14, and discussed below. 

The plunger 118 extends from the actuator 120 to 
the headpiece 112, and is housed in a slot 146. The 
5 control knob 122, in connection with a carriage 125, is 
used to move the plunger 118 from a retracted to an 
extended position. Figure 3 shows the plunger 118 in a 
retracted position. 

Referring now to Figures 14-16, the control knob 

10 122 is independently connected to the plunger 118 and a 
knife 14 0 housed therein. In the preferred 
implementation, the control knob 122 slides along a 
portion of the shaft 110 in a carriage 125, as shown in 
Figure 14 . The control knob 122 is prevented from moving 

15 in the carriage 125 by the biasing means 124. The 

carriage 125 is connected to the plunger 118. Therefore a 
movement of the carriage 125 results in a corresponding 
movement of the plunger 118. When the carriage 125 has 
met the stop 132, any force applied by the user on the 

20 control knob 122 causes the biasing means 124 to compress, 
as shown in Figure 15. This compression of the biasing 
means 124 allows the control knob 122 to move 
independently of the carriage 125. The knife 140 is 
connected to the control knob 122 and any further movement 

25 of the control knob 122 results in movement of the knife 
140, as shown in Figure 16. Since the knife 140 is 
slidable between the two insulators 142, additional 
movement of the control knob 122 after the carriage 125 
has meet the stop 132 allows the knife 14 0 to extend 

30 beyond the end of the plunger 118, as shown in Figure 9, 
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because the knife 140 is slidable between the two 
insulators 142. When in the retracted position, the 
biasing means maintains the knife 140 in a position 
between the two insulators. This insures that the knife 
5 140 will not inadvertently cut tissue which comes in 
contact with the headpiece. 

Upon subsequent release of the control knob 122 , 
the knife 140 is retracted into the plunger 118 by the 
force of the biasing means as shown in Figure 10. 

10 However, the biasing means 124 preferably does not move 
the plunger 118 in relation to the hook 126 , as can be 
seen in a comparison of Figures 15 and 16. Movement of 
the plunger 118 is performed by movement of the control 
knob 122 in the proximal direction 150 by the user which 

15 acts on the carriage 125 to move the plunger 118, as shown 
in Figure 14 . 

The capture, ligation and transection of a side 
branch vessel is as performed as follows. The operator of 
EVH 100 hooks a side branch vessel with the hook 126, as 

20 shown in Figure 5. Upon hooking the vessel, the plunger 
118 is extended compressing the vessel between the plunger 
118 and the hook 126, as shown in Figure 6 . The 
electrodes 144 are then energized with RF energy, 
cauterizing the vessel. Then the knife 140 is extended, 

25 cutting the cauterized vessel. 

Referring now to Figures 10-13, in an 
alternative configuration, the portion of the headpiece 
which interacts with the plunger comprises a hook 226 
which is slidably engaged with the headpiece 212. In this 

30 configuration the hook 226 is connected to a control ^rod 
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244. The hook 226 is formed preferably of a medical grade 
thermoplastic or elastomer. The control rod 244 is 
actuated by an actuation means (not shown) . Since it is 
preferable that the control rod is flexible to conform to 
5 the shape of the head piece 212, the control rod is 
preferably formed of a medical grade material, such as 
high density polyethylene. 

As shown in Figures 11 and 12, the control rod 
244 has a stop 242 which prevents the hook 226 from 

10 extending beyond the end of the headpiece 212. The stop 
242 stops the movement of the control rod 244 upon coming 
in contact with capturing means 240. The capturing means 
240 limits the travel of the control rod 244, and thereby 
limit the travel of the hook 226. 

15 Referring to Figure 13, the capturing means 240 

also prevents the control rod 244 and hook 226 assembly 
from entering the workspace. The capturing means 240 
insures that the control rod 244 and the hook 226 follow 
the contours of the headpiece 212 and do not block the 

20 field of view (F.O.V.) for the endoscope 216, as shown in 
Figure 16. 

As shown in Figure 11, the slidable hook 226 is 
also used for the ligation and transection of side branch 
vessels. Upon discovery of a side branch vessel, the hook 

25 226 is slid towards the distal end 161 of the headpiece 

212 using the control rod 244. Upon reaching the stop 242 
the hook 226 is properly positioned, as shown in Figure 
11. The hook 226 is used to capture the side branch 
vessel and a plunger 218 is extended. The device 

30 preferably comprises similar ligation and transection 
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means as that described above, and their descriptions are 
therefore not reiterated here. After transection, the 
hook 226 can then be retracted as shown in Figure 13, to 
insure that it is not impeding the F.O.V. of the 
5 endoscope . 

The traditional method for the removal of the 
saphenous vein is well known in the art. Initially, an 
incision is made in the patients leg. The incision is 
typically three or four cm in length and provides access 

10 to the vessel. The vessel is surrounded by tissue from 
which it must be dissected. This is accomplished using 
the edge of the headpiece of the harvesting device. This 
allows the vessel to be accessed by the harvesting device 
and through the dissection the head provides a workspace 

15 to continue the dissection and proceed with removal of the 
vessel. During the dissection process, the surgeon will 
uncover numerous side branch vessels which are attached to 
the saphenous vein. Each of these side branch vessels 
must be individually dissected, ligated and transected so 

20 that the saphenous vein may be removed. 

A method of removing the saphenous vein using 
the EVH 100 as described above will now be discussed with 
reference to the Figures. Those skilled in the art will 
appreciate that the methods of the present invention limit 

25 the number of extraneous tools which must be inserted into 
the same incision. 

The method includes the steps of locating the 
vessel to be removed, making an incision, and inserting 
the EVH 100 into the incision. The blunt dissection of 

30 the vessel is performed by moving the headpiece 112 of the 
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EVH 100 along the vessel. This separates the vessel from 
tissue above the vessel and exposes the vessel to the EVH 
100. Once the vessel is exposed, and separated from the 
surrounding tissue, a workspace 127 is defined by the 
5 headpiece 112. The workspace provides a location for the 
plunger 118 to be operated, shown in Figures 5, 6, and 11. 

The vessel will undoubtedly have a number of 
side branch vessels connected to it. Each of these will 
have to be individually ligated and transected before 

10 removal of the vessel. Upon the exposing of a side branch 
vessel the headpiece 112 can be placed over the side 
branch as shown in Figure 5 . 

With the headpiece 112 over the side branch the 
EVH 10 0 can be drawn back towards the operator so that the 

15 vessel can be captured by the hook 126, as shown if Figure 
5. The plunger 118 is moved in the distal direction 160 
by moving control knob 122 towards the distal end 161 of 
the EVH 100. Upon the plunger 118 meeting the hook 126 
the vessel is captured, as shown in Figure 6. In the 

20 alternate configuration discussed above, the hook 226 is 
first extended before the vessel is captured. 

The captured vessel is then compressed by the 
pressure applied by the plunger in the distal 160 
direction. The side branch vessel is sandwiched between 

25 the hook and the plunger 118. 

The plunger vessel 118 may also be fitted with 
transection and ligation means, as show in Figures 7 and 
8. These means are actuated by the operator using their 
respective controls. The surgeon can actuate the ligation 

30 means, which are preferably a pair of electrodes, by 

-17- 

(ETH-1540CONT) 



energizing the electrodes 144 with RF energy via a switch 
(not shown) located in the handle 114 of the EVH 100 or by 
using a foot pedal (not shown) as is common in the art. 
With the plunger 118 extended and the side branch vessel 
5 captured between the hook 126 and the plunger 118, as 
shown in Figure 6, RF energy can be supplied to the 
electrodes 144. This effectively ligates the side branch 
vessel by cauterization. 

After the side branch vessel is ligated it can 

10 be transected. The side branch vessel can be transected 
using a knife edge 140 located in the plunger 118 between 
the insulators 142, as shown in Figure 8. This knife 140 
is actuated by moving control knob 122 in the carriage 125 
in the distal 160 direction to overcome the force of the 

15 biasing means 124, as shown in Figure 14-16. This 
movement exposes the knife 14 0 and transects the 
compressed and cauterized side branch captured between the 
plunger 118 and the hook 126. Upon transection of the 
side branch vessel the surgeon can proceed with the 

20 dissection of the vessel and move to the next side branch 
vessel requiring ligation and transection. 

Those skilled in the art will appreciate that 
the methods of the present invention do not require the 
insertion of any extraneous tools to perform the 

25 transection and ligation procedure. Nor do they require 
multiple tool exchanges. Accordingly, the procedure as a 
whole is far easier, and efficient that those previously 
known. As a result the stress on the patient is reduced. 

Although only a few exemplary embodiments of 

30 this invention have been described in detail above, those 
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skilled in the art will readily appreciate that many 
modifications are possible without materially departing 
from the novel teachings and advantages of this invention. 
Accordingly, all such modification are intended to be 
5 included within the scope of this invention as defined in 
the following claims, 

EXAMPLE 

As discussed above, the present invention has 
particular utility in a coronary artery bypass graft 

10 procedure (CABG) , however, the use of the instruments of 
the present invention is now described with regard to the 
CABG procedure by way of example only and not to limit the 
scope or spirit of the present invention. A patient is 
prepared for cardiac surgery in a conventional manner 

15 using conventional techniques and procedures. The patient 
is then anesthetized and ventilated using conventional 
techniques. A conventional CABG procedure is performed by 
harvesting the greater saphenous vein from one or both of 
the patient's legs. The surgeon prepares an opening to 

20 the heart by dividing the patient's sternum (conventional 
median sternotomy) and spreading the rib cage apart using 
a surgical retractor. The surgeon next begins dissecting 
the internal mammary artery (IMA) from the chest wall of 
the patient, so that the distal end of the vessel may be 

25 anastomosed to the diseased lower anterior descending 
(LAD) coronary artery on the distal side of a lesion on 
the septum near the left ventricle of the heart as a 
source of oxygenated blood. During the surgical 
procedure, the surgeon optionally elects to have the 
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patient's heart beating to perform a conventional beating 
heart CABG, although the surgeon has a cardiopulmonary 
bypass machine (CPB) primed with the patient's blood and 
available if it is necessary to convert the beating heart 
5 procedure into a conventional stopped heart procedure. 

The surgeon prepares the heart for attaching the 
graft vessels by cutting and pulling away the pericardium. 
After checking the graft vessels for patency, collateral 
damage and viability, the surgeon prepares to do the 

10 anastomoses necessary to bypass the lesions in the 

coronary arteries. The surgeon sutures the proximal end 
of each graft vessel to the patient's aorta and the distal 
end to the diseased coronary artery, distal to the 
blockage or lesion. The distal end of the LAD is 

15 similarly anatomosed to a coronary artery distal to a 

lesion in a conventional manner. The surgeon checks the 
bypass grafts for adequate blood flow in a conventional 
manner, and then completes the remainder of the operation 
in a conventional manner. 

20 The veins used in the CABG procedure are 

harvested endoscopically using the vein harvesting 
instruments of the present invention. Using these 
instruments, initially the patient's leg is positioned to 
be slightly bent and is turned to expose the inner leg. A 

25 marker is used to show on the skin the location of the 

vein to be harvested. Then an incision is created on the 
inner leg near the knee, through the skin and subcutaneous 
layers. The vein typically lies directly beneath the 
subcutaneous layers and so a middle portion of the vein is 

30 accessed through the incision. After some initial 
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dissection with conventional blunt dissectors around this 
portion of the vein, a surgical instrument is introduced 
into the incision. An endoscope provides visualization of 
the vein and surrounding tissue within the working space 
5 inside the head. The instrument is advanced along the 
vein. Side branches off of the vein are ligated and 
divided a few millimeters away from the vein, taking great 
care not to injure the vein in any way. The harvesting 
procedure continues in this manner until the vein is 

10 hemostatically isolated from surrounding tissues and blood 
supply along the portion to be harvested. Then stab 
incisions are created through the skin and subcutaneous 
layers at the distal and proximal ends of the vein, 
ligation clips are applied, and the vessel is transected 

15 in order to remove the vein from the knee incision. The 
harvested vein is prepared for use as grafts in a 
conventional manner. 
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